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WHEAT
GROWTH
on saline
waterlogged
soils
By E. G. Barrett-Lennard, Research Officer,
Salinity and Hydrology Research Branch
Studies of the growth of plants on salt-affected
soils have focused mainly on the effects of
salt. However, many salt-affected soils are
also subject to waterlogging. Glasshouse
experiments conducted by the Department of
Agriculture have shown that although wheat
growth is not greatly reduced by low levels of
salt under well drained conditions, under
waterlogged conditions such levels of salt can
have a severe effect.

Waterlogging increases salt uptake
Under drained conditions, salt sensitive
plants such as wheat combat salinity by
keeping salt (sodium and chloride) out of the
shoot. The major barrier to the uptake of salt
is at the root surface. However, waterlogging
damages this barrier. In a glasshouse
experiment at South Perth, seven days of
waterlogging under moderately saline
conditions increased the concentrations of
sodium in wheat shoots by more than 200
per cent (see graph). Waterlogging had
similar effects on the uptake of chloride.
Effects on growth
Results of a second glasshouse experiment
show the effects of salt and waterlogging on
the growth of wheat. Plants were grown
under either drained or waterlogged
conditions for 33 days with either no salt,
"very low" salt (20 mM sodium chloride) or
"moderate" salt (120 mM sodium chloride).
Visual assessment showed that drained plants
were healthy even at "moderate" salt
concentrations (see photographs). These
plants continued to grow well after the 33
day treatment period. In contrast, plants
which had been waterlogged were only
healthy if no salt was present. The presence
of "very low" and "moderate" levels of salt
caused leaf yellowing and leaf death.
Waterlogged plants with no salt grew rapidly
when the pots were drained. However,
waterlogged plants with "very low" and
"moderate" salt did not grow after drainage.

LJ Effects of waterlogging on wheat grown with no salt, 'very
low' salt (centre), and 'moderate* salt (right). The 'very low'
and 'moderate' Salt treatments contained 20 and 120 mM
sodium chloride respectively. Pots on the left were waterlogged
for 33 days, pots on the right were drained.
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Figure 1. Effect of seven
days of waterlogging at
various levels of salt on
the concentration of
sodium in shoots of
wheat.
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What farmers can do
Although this was a glasshouse study, we
expect the principle of deleterious
interactions between salt and waterlogging to
apply in the field.
• The results suggest that waterlogging
substantially depressed yields on soils
containing low and moderate concentrations
of salt. In well drained soils, the "very low"
salt treatment of the second experiment
would have depressed crop yields by 10 to 20
per cent. However, our results suggest that
crops waterlogged for 33 days at this salt
level would have produced no yield.
• Many other cereal and pasture plants are
probably also very sensitive to waterlogging
under low salt concentrations.
• These results demonstrate why the control
of waterlogging on marginally saline land by
interceptor or surface drains can substantially
improve crop productivity.

Waterlogging of farm
land in the Upper Great
Southern.

Q Local salt and waterlogging
has affected growth of parts
of this barley crop.
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Units.
The plants in the
experiments described
here were grown in
nutrient solution cultures
bubbled either with air
(drained treatments) or
with nitrogen gas
(waterlogged treatments).
Concentrations of salt are
reported as millimoles
per litre (abbreviated
mM). 20 mM is
equivalent to 1 168
milligrams salt per litre:
this would have an
electrical conductivity of
212 milliSiemens per
metre.
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